The main aim of this paper is to present three cases of persistent (patent) primitive trigeminal artery, presence was incidentally revealed during various radiological examinations. The presence and function of these vessels in extrauterine life is sometimes associated with other vascular abnormalities e.g. aneurysms, hemangiomas, moyamoya disease but frequently found incidentally without any negative signs or symptoms. The presented cases of patients with primitive trigeminal artery clearly show that the reported ailments, which had made the diagnostic imagining necessary, were not associated with the patency of this artery.
Introduction
The blood supply of the human brain stems from four main arteries: left and right internal carotid arteries, which originate from the bifurcation of the common carotid arteries and two vertebral arteries -left and right, as well -branches of the subclavian arteries. After entering the skull they form a more or less regular vascular 2 circle around the diencephalon, also referred to as the circle of Willis (Fig 1) . After passing through the carotid canal and cavernous sinus, each of the internal carotid arteries (ICA) ends with a bifurcation into the middle cerebral artery (MCA) (larger in diameter) and the anterior cerebral artery (ACA) (smaller in diameter). Before entering longitudinal cerebral fissure both anterior cerebral arteries are connected with each other by a single vascular anastomosis known as anterior communicating artery (ACoA). This junction divides anterior cerebral artery into two parts: pre-(A1) and postanastomosing (A2). The vertebral arteries (VA) after passing through the foramen magnum ascend in the posterior skull fossa and feed into a single artery called the basilar artery (BA). After giving off branches that mainly supply the brain stem basilar artery ends with a bifurcation into the symmetric posterior cerebral arteries (PCA). The junction between each of the latter with ipsilateral internal carotid artery is called the posterior communicating artery (ACoP) and similar to ACoA it divides posterior cerebral artery into two parts: pre-(P1) and postanastomosing (P2). [6, 11, 14, 16, 19, 27].
The above described scheme applies to extrauterine life and adolescence only. The above mentioned arterial anastomoses disappear during the intrauterine life. 3 After delivery the only vessels connecting two main sources of brain blood supply are the posterior communicating arteries (left and right).
Yet, the fetal arteries, do not always have to vanish [4, 7] . The presence and function of these vessels in extrauterine life is sometimes associated with other vascular abnormalities [1, 2, 5, 13, 15, 17, 23, 24] but frequently found incidentally without any negative signs or symptoms.
The main aim of this paper is to present the cases of persistent-patent primitive trigeminal artery, which was found incidentally during radiological examinations.
Cases reports Case 1
A 67-year-old woman, with a negative past medical history, was admitted to the hospital due to the sudden acute headache with a probable loss of consciousness. No other complaints were reported. The patient's neurological examination revealed mild neck stiffness. Computed tomography showed subarachnoidal hemorrhage, whereas CTangiography revealed the presence of the anterior communicating artery aneurysm.
Additionally, the wide vessel (diameter approximately 3 mm) connecting the cavernous segment of the right internal carotid artery and the basilar artery was observed (Fig 2   and 3) . The classical angiography and embolization were planned. Due to wide neck of aneurysm sack and high tension in catheter-guidewire system it was impossible to perform the embolization and patient underwent neurosurgical treatment.
Case 2
A 82-year-old woman with a history of microangiopathic leukoencephalopathy, polyneuropathy and ischemic heart disease underwent diagnostic procedures for chronic non-systemic balance disorders lasting for a couple of years. (Fig 4 and 5) .
Case 3
A 45-year-old woman was admitted to the Department of Neurology for further diagnostic of the lesion localized in the left cerebral hemisphere.
The patient presented signs and symptoms of escalated right-sided hemiparesis and speech disorders which, during the neurological examination, occurred to be aggravated probably by the conversion disorder.
Contrast-enhanced MRI showed few lesions localized peripherally in the left parietal and occipital lobes, hyperintense in T2 weighted images, some of them with heterogeneous contrast enhancement. Due to various size and different localization in comparison with previous MRI scans differential diagnosis between vascular dependent lesions and vasculitis was suggested. The patient underwent a panangiography which did not confirm vasculitis. Instead it showed wide vessel connecting the cavernous segment of right internal carotid artery with the middle section of basilar artery (Fig 6   and 7) .
Discussion
The reports concerning the presence and function of patent fetal arteries are not very rare, with PTA being the most frequent carotid-basilar anastomosis discovered incidentally in adults [8] . It has been reported to become visible in 0.1% to 0.6% of all cerebral angiograms [3] . The persistence of this vessel usually leads to hypoplasia or agenesis of the ipsilateral posterior communicating artery, and leaves the internal carotid artery as the main source of blood supply to the upper brainstem region [3] . It may also be associated with the presence of hypoplastic vertebral and basilar arteries [8] .
The analysis of angiographic images allowed Saltzman to develop a classification based on the localisation of PCoA and the area supplied by PTA [22] . Such artery does not anastomose with BA and supplies single ipsilateral cerebellar artery, most frequently anterior inferior cerebellar artery [21] .
Developmental anomalies of the aortic arch vessels and PTA are repeatedly reported in the literature [1, 17] . Despite the fact that the presence of these vessels usually does not lead to any negative outcomes, there have been reports on various disorders associated with them. Patients may present with symptoms related to hypoperfusion of posterior circulation or microembolization from carotid artery to posterior circulation [8] . Brockhoff and Tiwisina presented a case of PTA aneurysm that had led to subarachnoidal hemorrhage [5] . Svehla and Vitovec suspected that PTA was the cause of epilepsy [25] . Angoli noticed that the patent PTA suplied the hemangioma [2]. Stoeter and Marquardt described a case of 3-year-old child whose PTA accompanied other congenital central nervous system disorders [23] . Battista, Kwartler, Martinez reported that PTA was as a cause of dizziness [3] . Suzuki et al presented identical twin suffering from the moyamoya disease with concomitant persistent PTA variant [24] . Komiyama et al noticed high incidence of persistent primitive arteries in moyamoya and quasimoyamoya diseases [13] .
The incidence of patent primitive hypoglossal artery is very low, as this artery is observed in approximately 1-2 patients out of 2207 to 7382 undergoing diagnostic imaging procedures [9, 12] .
The presented cases of patients with primitive trigeminal artery, all Saltzman type I, clearly show that the reported ailments that had made the diagnostic imagining necessary were not associated with the patency of this artery.
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